Experimental

Synthesis of N,N'-bis-4-pyridinyl-isophthalamide (4,4'-BPIPA):
Isophthaloyl dichloride (0.1 mol), 4-Aminopyridine (0.25 mol) and 150 mL pyridine were added to a three-necked flask and refluxed for one day. Light-yellow crude product was collected by filtration and washed with DCM (20 mL×4), methanol (40 mL) and water (40 mL), respectively.
Purified white powder product was dried at 105 °C for 3 hours. Yield: ca. 80%. Anal. Calcd for C 18 H 14 N 4 O 2 : C, 67.91; H, 4.43; N, 17.6. Found: C, 67.06; H, 4.01; N, 17.05. IR Characteristics (KBr, cm -1 ): 1674vs, 1596vs, 1515vs, 1421s, 1301s, 1285s, 1250m, 1229m, 1212m, 1131w, 1105w, 1075w, 994m, 912w, 887w, 823s, 717s, 576m, 537m, 499w . A mixture of N,N'-bis-4-pyridinyl-isophthalamide (0.040 g, 0.125 mmol), 1595s, 1512s, 1424m, 1386m, 1351m, 1331m, 1293m, 1246w, 1211m, 1094w, 1021w, 840w, 802w, 772w, 715w, 598w, 531w . 1332m, 1296m, 1237m, 1208s, 1101m, 1021m, 846m, 774m, 722w, 682w, 658w, 590w, 533w. Complex 3 was synthesized at a lower temperature (105 °C) comparing with 1 and terephthalic acid (0.020 g, 0.125 mmol) was used instead of 2,6-naphthalenedicarboxylic acid. Red block crystals of 3 suitable for single crystal X-ray diffractions were obtained with some unidentified impurities (very thin pink slides). Crystallographic data were collected on a Rigaku Mercury CCD/AFC diffractometer equipped with graphite-monochromated Mo Kα radiation with a radiation wavelength of 0.71073 Å by using the ω-scan technique. All absorption corrections were performed using the CrystalClear program.
S1
Structures were solved by direct methods and refined on F 2 by full matrix least-squares using the SHELXL-97 program package. S2 All non-hydrogen atoms were refined anisotropically.
CCDC-764789 (1), 764788 (2) and 772375 (3) contain the supplementary crystallographic data.
Part of the benzene ring in the asymmetric unit of complex 2 is disordered on two positions C9a
C9b C12a C12b C13a C13b C14a C14b with occupancy 50%:50%. In the X-ray structure refinement of complex 2, guest DMF molecules could not be located because of their high thermal disorder and the final structure model was refined without the solvent molecules by using a SQUEEZE routine of PLATON. S3 Numbers of DMF molecules were determined mainly by elemental analyisis and TGA analysis
TOPOS calculations
The network simplification of complexes 1 and 2 was performed with TOPOS software. S4 One further note is that mok net has transtivity [13], i.e. one node but 3 topologically independent edges: the 3 edges are mapped by the V shaped ligand (BPIPA) and two half bis-carboxylates (L) ligands non equivalent by symmetry. Therefore, the general stoichiometry M(Ligand) 2 for a 4-c nodes is actually M(BIPA)(L) 0.5 (L') 0.5 resulting in 3 different edges.
Here below is a part of the TOPOS output: 
------------------------Structure consists of 3D framework with Co There are 3 interpenetrating nets FIV: Full interpenetration vectors ----------------------------------
Point symbol:{6^5.8} Extended point symbol: [6.6.6.6.6 
(2).8(4)] --------------------------------------
Thermal analysis (TG) and X-ray powder diffraction (XRPD)
TGA were carried out on a NETZSCH STA 449C instrument. The sample and reference (Al 2 O 3 )
were enclosed in a platinum crucible and heated at a rate of 10 ˚C /min from 30 °C to 800 °C under nitrogen atmosphere. TG plots of complexes 1 and 2 are given in Figure S7 . The first weight losses of 21.51 % before 280 ºC (for 1) and 20.76 % before 200 ºC (for 2) are assigned to the loss of solvent DMF molecules, which is estimated with two DMF molecules per formula unit (calculated 19.8 % for 1 and 19.1 % for 2).
X-ray powder diffraction (XRPD) was performed with a Rigaku DMAX 2500 diffractometer.
Samples of complexes 1 and 2 were grounded finely with an agate mortar before measurements.
Partially amorphization has been observed for the samples (especially with complex 2) because of the loss of crystalline solvents during the preparation of the samples. Complex 2 has a larger solvent accessible void of 44.1 % and likely loses solvent molecules more easily. Scheme S1 View of the different conformation of 4,4'-BPIPA in complexes 1 and 2 (trans -left) and 3 (cis -right). 
